Growth-medium-dependent repair of DNA single-strand and double-strand breaks in X-irradiated Escherichia coli.
The X-ray resistance of logarithmic phase cells of Escherichia coli K-12 is enhanced threefold by growth in rich medium versus minimal medium (N. J. Sargentini, W. P. Diver, and K. C. Smith, Radiat. Res. 93, 364-380, 1983). In this work, X-ray-induced DNA strand breaks were assayed by sedimentation in alkaline and neutral sucrose gradients to correlate the enhanced survival of rich-medium-grown cells with an enhanced capacity for DNA repair. While rich-medium-grown cells showed no enhanced capacity for repairing DNA single-strand breaks in buffer, i.e., fast, polA-dependent repair, they did show an enhanced capacity to repair both single-strand and double-strand breaks in growth medium, i.e., slow, recA-dependent repair. This enhanced capacity for DNA repair in rich-medium-grown cells was inhibited by rifampicin post-treatment, indicating the requirement for de novo RNA synthesis. Kinetic studies indicated that the repair of DNA double-strand breaks was a complex process. Relative to the sedimentation rate in neutral sucrose gradients of nonirradiated DNA, the sedimentation rate of X-irradiated DNA first changed from slow to very fast. Based on alkaline sucrose gradient sedimentation studies, all the strand breaks had been repaired during the formation of the very fast sedimenting DNA. With continued incubation, the sedimentation rate of the DNA on neutral sucrose gradients decreased to the normal rate.